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ACCELERATION MODE FOR A VEHICLE WITH A 
CONTINUOUS TRANSMISSION 

[0001] The present invention relates to a method for 
accelerating a vehicle having an in?nitely variable transmis 
sion of the type according to the preamble of claim 1. 

[0002] It is known in the art of vehicles Which have an 
in?nitely variable transmission that a desired RPM is 
obtained depending on the position of the gas pedal and on 
the vehicle speed, Which speed according the transfer func 
tion (shift doWn or shift up) provides for an RPM increase 
as a function of speed. 

[0003] A steeper speed gradient (as a function of speed) 
normally alloWs the driver to enjoy better responsiveness. 
This is based on many years of eXperience With stepWise 
automatic transmissions and stick-shift transmissions, Which 
have a high speed gradient at loWer gears. 

[0004] To achieve a high speed gradient, the desired RPM 
should be loW at loW speeds and high at high speeds. This 
leads to a tradeoff betWeen the RPM gradient and the RPM 
level after shifting doWn at different speed. 

[0005] The present invention is based on the problem of 
providing a method for accelerating a vehicle With an 
in?nitely variable transmission, Which ensures a steep RPM 
gradient and eliminate disadvantages of the state of the art. 

[0006] This problem is solved by using the distinguishing 
features of claim 1. Further features and advantages of the 
invention are recited in the subordinate claims. 

[0007] Accordingly, an acceleration method is provided 
With Which, after a shift, RPM is developed as a function of 
the speed With a calibrated RPM gradient, With the RPM 
gradient being higher in the acceleration mode than it is 
during normal driving mode. It is thus provided that the 
RPM gradient can be de?ned or determined based on the gas 
pedal position and vehicle speed When entering the accel 
eration mode. It is preferred that the desired RPM of the 
doWnshift be de?ned regardless of the required gradient. 

[0008] According to one embodiment of the invention, the 
RPM is calculated in the acceleration mode using the 
folloWing formula: 

n[1/min]=n_alt[1/min]+ng_acc[(1/min)/(km/h)] 
*a_fZg[km/h/S]*At[s] 

[0009] Wherein n is the RPM in the acceleration mode, 
n_alt is the RPM in the acceleration mode in the previous 
computation cycle, ng_acc is the RPM gradient (n/v gradi 
ent) in the acceleration mode, a_fZg is the vehicle accelera 
tion, and At is the time interval betWeen the consecutive 
computation steps (cycle time). 

[0010] In order to avoid reaching the RPM that is too high 
during a speed increase, according to the invention, there is 
provided a maXimum RPM level depending on the gas pedal 
position, With the RPM gradient being modi?ed based on the 
actual difference betWeen the actual RPM and this maXimum 
RPM level. 

[0011] According to the invention, it is possible to eXit the 
acceleration mode and to return to the desired RPM When 
the maXimum speed depending on the gas pedal position is 
eXceed or When the gas pedal is retracted. 

Jan. 19, 2006 

[0012] Moreover, When the gas pedal value is increased 
during the acceleration phase, the doWnshift is carried out. 
In order to implement this, an RPM offset betWeen the 
operation point in and out of the acceleration mode is 
obtained. Based on the higher RPM gradients of the opera 
tion point Without acceleration mode, a shift is detected, so 
the offset is maintained or slightly reduced in such a manner 
as to ensure a doWnshift desired by the driver, and When the 
doWnshift is completed, the RPM gradient continues to be in 
line With the RPM level. 

[0013] Similarly to that, When the gas pedal is retracted, 
the upshift can be carried out. 

[0014] The invention Will noW be described With reference 
to the accompanying draWings, in Which: 

[0015] FIG. 1 is a chart shoWing speed vs. engine RPM, 
illustrating the RPM variation at doWnshift for a vehicle 
having an in?nitely variable transmission for the state of the 
art. 

[0016] FIG. 2 is a chart shoWing speed vs. engine RPM, 
illustrating the RPM variation at doWnshift for a vehicle 
having an in?nitely variable transmission With a steep RPM 
gradient. 

[0017] FIG. 3 is a chart shoWing speed vs. engine RPM, 
Which illustrates the RPM variation at doWnshift With the 
acceleration mode according to the invention. 

[0018] FIG. 4 is a chart shoWing speed vs. engine RPM, 
Which illustrates the RPM variation at doWnshift in the 
acceleration mode, With the maXimum RPM level that is 
used according to the invention. 

[0019] FIG. 5 is a chart shoWing speed vs. engine RPM, 
Which illustrates the RPM variation in the acceleration 
mode, With the speed shoWn for the eXit from the accelera 
tion mode; and 

[0020] FIG. 6 is a chart shoWing speed vs. engine RPM, 
Which illustrates the RPM variation at doWnshift during the 
acceleration mode. 

[0021] In all the accompanying draWings, the variation of 
the shortest and the longest total transmission ratio is shoWn 
as curves Aand B, and the variation of the RPM at loWer and 
higher speed is shoWn as curves C and D. Further, the 
variation of the gas pedal position fpW is shoWn under the 
seed vs. RPM chart as a function of the vehicle speed v for 
doWnshift at loWer and higher speed, With curve E being for 
loWer speed and curve F, for higher speed. 

[0022] As shoWn in FIG. 1, With a vehicle having an 
in?nitely variable transmission, variation is ?at after doWn 
shift to a desired RPM. 

[0023] The doWnshift is carried out from a certain gas 
pedal position is apparent in the Figure. Hereby, due to the 
?at course of the rotational speed G Without the acceleration 
mode as a function of the speed, it Will not provide the driver 
With a sporty impression. 

[0024] During a steep course of the rotational speed as 
function of the speed or, as the case may be, during a steep 
rotational speed gradient according to the state of the art a 
compromise betWeen the gradient and the rotational speed 
level becomes necessary, as can be observed in FIG. 2, since 
the target rotational speed can turn out to be too high, 
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especially during a doWnshift at high speeds; on the other 
hand, the target rotational speed can be very loW at sloW 
speeds. This is due to the fact that the target rotational speed 
at loW speeds must be loW and at high speeds must be high 
to achieve a desired steep rotational speed gradient. 

[0025] According to the invention, an acceleration mode is 
suggested Within the framework of Which after a doWnshift 
the rotational speed development Will be continued as a 
function of the speed With a calibrated rotational speed 
gradient. Here the rotational speed gradient Will preferably 
be de?ned by the gas pedal value and the vehicle speed at the 
start of the acceleration mode. The acceleration mode is the 
object of FIG. 3. Here, after the doWnshift has taken place, 
a ?at rotational speed course G, not represented in FIG. 1, 
Will be aimed for; the rotational speed increases With the 
increasing speed according to the calibrated gradient such 
that a sporty impression is created. From the comparison of 
the doWnshifts shoWn in the FIG. 1, it becomes apparent that 
a substantially broader rotational speed range Will be 
required for reaching a certain speed. 

[0026] Within the scope of the advantageous development 
of the invention shoWn in FIG. 4, a gas pedal dependent 
maximum rotational speed is provided in the acceleration 
mode such that unacceptable or, as the case may be, too high 
rotational speeds Will be avoided. With increasing speed and 
decreasing difference betWeen the maximum rotational 
speed and the actual rotational speed according to the 
invention the gradient Will be reduced in order not to exceed 
the maximum rotational speed. Here, the reduction of the 
gradient can take place When dropping beloW a pre-set 
threshold value for the difference betWeen the maximum 
rotational speed and the actual rotational speed. The maxi 
mum rotational speed curve running parallel to the v Axis 
has been designated With 1. 

[0027] When a gas pedal value dependent maximum speed 
is exceeded or the gas pedal released, it is possible to leave 
the acceleration mode and return to the target rotational 
speed of the standard driving mode after the shift. This is 
shoWn in FIG. 5, Wherein the gas pedal value dependent 
maximum speed has been marked With K. 

[0028] According to the invention, the rotational speed 
offset betWeen the operating point With or Without the 
acceleration mode is established in such Way that, When a 
reneWed doWnshift demand is recogniZed during the accel 
eration mode, the offset Will be maintained or slightly 
reduced so that the doWnshift corresponding to the driver’s 
desire can be represented. This is clari?ed in FIG. 6. During 
the earlier described acceleration phase after the ?rst doWn 
shift, the gas pedal value is again increased and a neW 
doWnshift or, as the case may be, doWnWard adjustment is 
demanded according to the invention. The offset J betWeen 
the operating point of the demand for the reneWed doWn 
shift, With or Without the acceleration mode, Will be some 
What maintained during the subsequent rotational speed 
change, Wherein, When the doWnshift is completed, the 
course of the rotational speed according to the rotational 
speed gradient Will be continued according to the invention. 

[0029] The concept according to the invention can also 
analogously be used for up-shifts, Which may be demanded, 
for example, by the reduction of the gas pedal value. Here, 
after the up-shift or, as the case may be, upWard adjustment 
of the variable speed gear driving continues With a calibrated 
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rotational speed gradient, Which deviates accordingly from 
the ?at course in a standard driving program. 

REFERENCE SYMBOLS 

[0030] A Course of the shortest total gear ratio 

[0031] B Course of the longest total gear ratio 

[0032] C Course of the rotational speed during a doWnshift 
at loW speed 

[0033] D Course of the rotational speed during a doWn 
shift at high speed 

[0034] E Course of the gas pedal value during a doWnshift 
at loW speed 

[0035] F Course of the gas pedal value during a doWnshift 
at high speed 

[0036] G Flat rotational speed course G as a function of 
the speed Without acceleration mode 

[0037] H Rotational speed gradient in acceleration mode 

[0038] 
[0039] J Offset betWeen the operating point of the demand 

of a reneWed doWnshift With and Without acceleration 
mode 

I Maximum rotational speed 

[0040] K gas pedal value dependent maximum speed 

[0041] fpW gas pedal value 

[0042] v vehicle speed 

1.-9. (canceled) 
10. An acceleration mode for a vehicle With a continu 

ously variable transmission, the mode comprising; after a 
gear shift takes place, rotational speed development Will 
continue as a function of a speed With a calibrated rotational 
speed gradient (H), a rotational speed gradient in the accel 
eration mode is greater than a rotational speed gradient 
Within the scope of a standard driving strategy. 

11. The acceleration mode according to claim 10, further 
comprising the rotational speed gradient Will be de?ned 
or, as the case may be, established through a gas pedal value 
(fpW) and a vehicle velocity (v) upon entering into the 
acceleration mode. 

12. The acceleration mode according to claim 10, further 
comprising a formula to calculate the rotational speed in the 
acceleration mode, the formula being: 

Wherein n is the rotational speed in the acceleration mode, 
n_alt is the rotational speed in the acceleration mode of 
the previous calculation cycle, ng_acc is the rotational 
speed gradient (n/v—gradient) in the acceleration 
mode, a_fZg is the vehicle acceleration and At the time 
interval to the preceding calculation (cycle time). 

13. The acceleration mode according to claim 10, further 
comprising a gas pedal value dependent maximum rotational 
speed is provided in such Way that unacceptable or, as the 
case may be, too high rotational speeds Will be avoided. 

14. The acceleration mode according to claim 13, Wherein 
With an increasing speed and decreasing difference betWeen 
the maximum rotational speed and the actual rotational 
speed, the rotational speed gradient is reduced in order 
not to exceed the maximum rotational speed. 
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15. The acceleration mode according to claim 14, wherein 
the reduction of the rotational speed gradient takes place 
When the value drops beloW a pre-set threshold value for the 
difference betWeen the maximum rotational speed and the 
actual rotational speed. 

16. The acceleration mode according to claim 10, Wherein 
When a gas pedal value dependent maXimum speed is 
exceeded or a gas pedal is released, the acceleration mode is 
left and a return to a target rotational speed in the standard 
driving mode after the gear shift occurs. 
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17. The acceleration mode according to claim 10, Wherein 
a rotational speed offset (J) betWeen an operating point With 
or Without the acceleration mode is determined in such a 
Way that When a reneWed doWnshifting requirement is 
recogniZed during the acceleration mode the offset Will be 
maintained or slightly reduced during the doWnshift. 

18. The acceleration mode according to claim 10, Wherein 
a target rotational speed of the doWnshift is independent 
from the rotational speed gradient 

* * * * * 


